Title: CIRCOVIRUS SEQUENCES 

ASSOCIATED WITH PIGLET 
WEIGHT LOSS DISEASE (PWD) 
Inventor(s): Andre Jestin et al. 
Appl. No.: 065691-0337 



LU 



CO 
ZD 

en 



CO 



CU 

is 

^£ 

UJ Q 
O LU 



CO 

\ — 

CO 



CM 
CO 



o 

O 
i — 
CD 

ZD 

O 
Cu* 
CU 
LU 
Ctl* 



ce: 

X S 
UJ CU 



CO 



CO 



o o 

CD O 
Z o 



Cu* CO 

X ^ 
LU CU 



o 
oc 

LU 

CO 

CD 
CU 

oi 

CO CU 

UJ LU 
CD I — 

ofcfc 
re -a: 



o 

o 
I — 

CD 
_D 

O 
Cd 

cu 

LU 

or 



X ^ 
LU CU 



CD 
O 



CO 
LU 



CO 



O CD 
Z O 
O S 
O 



Si 



cu^ 
uj O 
ql-c^ 
a. O 



o 

CO 

I — 

CO 



o 

UJ CO 

I — <c 

I i CO 

c3 cj> S 



01* 
O 



^ CO 
Z LU 



Q£ CD 
CuO 
LU S 

ce o 

CL. DC 



o 
>- 

£R 

>- O Q 

cc: LU 
g S -5 co r 

t? Z L^j = 9^ 

a: co > o 
_5 o cd ct: 

> LU <C CJ> 



CO 



_ o^^g 

— 1 2xlui — 
ZD co i — zr: 

O LU CO u_ Q 
^r- O c_D — — 

o<ujo 



CO 

LU Cd 



CO 



a_ 

LU 

o 

LU LU 

O co 
z 1 — 

=3 LU 

go 

O LU 

cu* a_ 

CU CO 



OO CO 
Cd CO 

CO cu cu <c 



° » ^. 

g LU 

5ziujf= 

13 Q£ ^ 
CJ> y— ^ 

o ^ Q 

ty s 

> < LU 
— "<C I — 
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Leu Ala Ser Arg Cys Arg Cys Cys Arg Pro Leu Thr Leu Ser Phe Ala Leu Cys 
Trp Arg Val Glu Ala Ala Ala Ala Gly Arg Cys Arg *** His Phe His Trp Ala 
Gly Ala Cys Lys Pro Leu Pro Leu Val Glu Ala Ala Asp Thr Phe He Gly Leu 

TGG TCG CGT GAA GCC GTC GCC GTC GTG GAG CCG TCG CAG TCA CTT TTA CGG TTC 
9 18 27 36 45 54 

ACC AGC GCA CTT CGG CAG CGG CAG CAC CTC GGC AGC GTC AGT GAA AAT GCC AAG 

Thr Ser Ala Leu Arg Gin Arg Gin His Leu Gly Ser Val Ser Glu Asn Ala Lys 
Pro Ala His Phe Gly Ser Gly Ser Thr Ser Ala Ala Ser Val Lys Met Pro Ser 
Gin Arg Thr Ser Ala Ala Ala Ala Pro Arg Gin Arg Gin *** Lys Cys Gin Ala 

Ser Phe Arg Gly Ala Val Gly Tyr Ser Thr Pro Thr *** Gly *** Tyr Asp Lys 
Leu Phe Ala Ala Arg Leu Gly Met Leu Pro Pro His Glu Gly Lys He He Arg 
Leu Phe Leu Pro Gly Cys Gly Trp Leu Leu His Thr Asn Val Arg Leu Leu Gly 

GTT CTT TTC GCC GGG CGT TGG GGT ATT CTC CAC CCA CAA GTG GGA ATT ATT AGG 
63 72 81 90 99 108 

CAA GAA AAG CGG CCC GCA ACC CCA TAA GAG GTG GGT GTT CAC CCT TAA TAA TCC 

Gin Glu Lys Arg Pro Ala Thr Pro *** Glu Val Gly Val His Pro *** *** Ser 
Lys Lys Ser Gly Pro Gin Pro His Lys Arg Trp Val Phe Thr Leu Asn Asn Pro 
Arg Lys Ala Ala Arg Asn Pro He Arg Gly Gly Cys Ser Pro Leu He He Leu 

Arg Pro Pro Ser Phe Cys Phe Val Pro Ala Glu Leu Arg Gly Lys Gin Asn Asn 
Gly Leu Leu Leu Phe Val Phe Tyr Pro Leu Lys Trp Asp Gly Lys Lys He He 
Glu Ser Ser Ser Phe Phe Leu He Arg Ser Ser Gly He Glu Arg Lys Ser *** 

AAG GCT CCT CCT CTT TTT GTT TTA TGC CCT CGA AGG TTA GAG GGA AAA ACT AAT 
117 126 135 144 153 162 

TTC CGA GGA GGA GAA AAA- CAA AAT ACG GGA GCT TCC AAT CTC CCT TTT TGA TTA 

Phe Arg Gly Gly Glu Lys Gin Asn Thr Gly Ala Ser Asn Leu Pro Phe **'* Leu 
Ser Glu Glu Glu Lys Asn Lys He Arg Glu Leu Pro He Ser Leu Phe Asp Tyr 
Pro Arg Arg Arg Lys Thr Lys Tyr Gly Ser Phe Gin Ser Pro Phe Leu He He 

Gin Lys His Arg. Pro Leu Asn Pro Leu Pro Tyr Phe Glu Glu Gly Gly Pro Thr 
Lys Asn Thr Ala Leu Phe Thr Gin Phe Leu Thr Ser Ser Arg Val Glu Leu Pro 
Lys Thr Gin Pro Ser Ser Pro Lys Ser Ser Pro Leu Val Gly *** Arg Trp Pro 

AAA ACA AAC ACC GCT CCT TCC AAA CCT TCT CCC ATC TTG AGG AGT GGA GGT CCC 
171 180 189 198 207 216 

TTT TGT TTG TGG CGA GGA AGG TTT GGA AGA GGG TAG AAC TCC TCA CCT CCA GGG 

Phe Cys Leu Trp Arg Gly Arg Phe Gly Arg Gly *** Asn Ser Ser Pro Pro Gly 
Phe Val Cys Gly Glu Glu Gly Leu Glu Glu Gly Arg Thr Pro His Leu Gin Gly 
Leu Phe Val Ala Arg Lys Val Trp Lys Arg Val Glu Leu Leu Thr Ser Arg Gly 

Gin Ser Asn Gin *** Ser Ala Ser Lys *** Cys Pro Ser Thr Thr Asn Gin His 
Lys Arg lie Lys Ser Leu Leu Leu Ser Lys Val Leu His Leu Pro He Lys Thr 
Asn Ala Phe Lys Ala Leu Phe Cys Val Lys Leu Leu Thr Phe His Tyr Lys Pro 

CAA ACG CTT AAA ACG ATT CTT CGT CTG AAA ATT GTT CCA CTT CAC CAT AAA ACC 
225 234" 243 252 261 270 

GTT TGC GAA TTT TGC TAA GAA GCA GAC TTT TAA CAA GGT GAA GTG CTA TTT TGG 

Val Cys Glu Phe Cys *** Glu Ala Asp Phe *** Gin Gly Glu Val Val Phe Trp 
Phe Ala Asn Phe Ala Lys Lys Gin Thr Phe Asn Lys Val Lys Trp Tyr Phe Gly 
Leu Arg He Leu Leu Arg Ser Arg Leu Leu Thr Arg *** Ser Gly lie Leu Val 
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Gly Ser Giy Cvs Arg Ser Leu Ser Leu Phe Arg Gly Ala Ser Tyr Leu lie Ser 
Gly Ala Ala Val Asp Leu Phe Arg Phe Ser Gly Val Leu Leu lie Phe Phe Val 
Ala Arg Gin Trp Met Ser Phe Ala Phe Pro Val Ser Trp Cys Phe Leu Ser Tyr 

ACG GGC GAC GGT GTA GCT CTT TCG CTT TCC TTG GCT GGT CGT CTT ATT TCT TAT 
279 288 297 306 315 324 

TGC CCG CTG CCA CAT CGA GAA AGC GAA AGG AAC CGA CCA GCA GAA TAA AGA ATA 




'hr 

Cys Tyr Leu Leu Gly Cys Val *** Arg Thr His Leu Glu Ala Ser Gly Pro Ser 
Ala Thr Phe Phe Ala Val Tyr Lys Asp Leu Thr Ser Ser Arg Pro Val Leu Pro 
Gin Leu Leu Ser Pro Trp Met Ser lie Ser His Pro Ala Gly Arg Phe Trp Pro 

GAC GTC ATT TCT TCC GGT GTA TGA ATA GCT CAC ACC TCG AGG CGC CTT GGT CCC 
333 342 351 360 369 378 

CTG CAG TAA AGA AGG CCA CAT ACT TAT CGA GTG TGG AGC TCC GCG GAA CCA GGG 

Leu Gin *** Arg Arg Pro His Thr Tyr Arg Val Trp Ser Ser Ala Glu Pro Gly 
Cys Ser Lys Glu Gly His lie Leu lie Glu Cys Gly Ala Pro Arg Asn Gin Gly 
Ala Val Lys Lys Ala Thr Tyr Leu Ser Ser Val Glu Leu Arg Gly Thr Arg Gly 

Ala Cys Arg Gly Thr *** Gin Gin Ser Tyr Gly Lys Pro Ser Pro Thr Lys Pro 
Leu Ala Ala 3 Val Gin Arg Ser Ser His Thr Gly Lys Gin Leu Arg Pro Arg Gin 
Phe Arg Leu Ser Arg Asp Val Ala Thr Leu Val Arg Lys Ser Val Pro Asp Lys 

CTT CGC GTC GCT GGA CAG ATG ACG ACA CTC ATG GGA AAA CCT CTG CCC CAG AAA 
387 396 405 414 .423 432 

GAA GCG CAG CGA CCT GTC TAG TGC TGT GAG TAC CCT TTT GGA GAC GGG GTC TTT 

Glu Ala Gin Arg Pro Val Tyr Cys Cys Glu Tyr Pro Phe Gly Asp Gly Val Phe 
Lys Arg Ser Asp Leu Ser Thr Ala Val Ser Thr Leu Leu Glu T&r Gly Ser Leu 
Ser Ala Ala Tnr Cys Leu Leu Leu *** Val Pro Phe Trp Arg Arg Gly Leu Trp 

Ser Gin Leu Arg Ala Thr Glu Gin Leu Thr His Ser Phe Asn Gly Arg Ala Pro 
His Ser Tyr Gly Leu Leu Lys Arg Tyr Arg. lie His Ser lie Glu Ala Pro Gin 
Thr Val- Thr Ala Ser Cys Asn Gly Thr Val Tyr Thr Leu Phe Lys Arg Pro Ser 

CCA CTG ACA TCG GCT CGT CAA AGG ACA TTG CAT ACA CTC TTT AAA GGC GCC CGA 
441 450 459 468 477 486 

GGT GAC TGT AGC CGA GCA'GTT TCC TGT AAC GTA TGT GAG AAA TTT CCG CGG GCT 

Ala 
/ Lei 

'Leu'^^ProlerTeYphe Leu *** Arg Met *** Glu lie Ser Ala Gly Trp 

Gin Val Lys Ser Leu Ser Arg Ser Ser Ala Ala Ala His Asn Ser Ser Leu Gin 
Ser Phe Lys Gin Phe His Ala 3 Pro Leu His Leu Leu Thr He Pro Leu Cys Ser 
Ala Ser Ser Lys Phe Thr Leu Pro Phe He Cys Cys Arg Ser Gin Phe Val Ala 

CCG ACT TGA AAA CTT TCA CTC GCC CTT CTA CGT CGT CGC ACT AAC CTT CTG TCG 
495 504 513 522 531 540 

GGC TGA ACT TTT GAA AGT GAG CGG GAA GAT GCA GCA GCG TGA TTG GAA GAC AGC 

Glv *** Thr Phe Glu Ser Glu Arg Glu Asp Ala Ala Ala *** Leu Glu Asp Ser 
Ala Glu Leu Leu Lys Val Ser Gly Lys Met Gin Gin Arg Asp Trp Lys Thr Ala 
Leu Asn Phe *** Lys *** Ala Gly Arg Cys Ser Ser Val lie Gly Arg Gin Leu 

FIG. 2b 
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. Val Arq *** Leu Pro Gly Ala Arg Asn His Ser Ser Gly Thr Pro Gly Tyr Asn 
Tyr VaT Asp Tyr His Ala' Arg Gly Thr Thr Pro Leu Ala Leu Pro Gly Thr. lie 
Thr Cys Thr Met Thr Pro Gly Gly Pro Gin Pro Phe Leu Trp His Ala Arg Leu 

ACA TGT GCA GTA TCA CCC GGG CGG GCC AAC ACC CTT CTC GGT CAC CCG GGC ATT 
549 558 567 576 585 594 

TGT ACA CGT CAT AGT GGG CCC GCC CGG TTG TGG GAA GAG CCA GTG GGC CCG TAA 

*TVThrler x ***!rp~Ma k Arglro^r^ Ile 

Gin Gin Ala *** Pro Cys Arg Ser Ser Ala *** Tyr Phe Ttyr Thr Thr Pro His 
Lys Ser Leu Arg Pro Val Gly Val Pro Leu Arg Thr Ser lie Leu Pro Pro lie 
Lys Ala Ser Gly Leu Ser Val*** Gin Phe Gly Leu Leu Phe Leu His His Ser 

AAA ACG ACT CGG ATC CCT GTG GAT GAC CTT CGG ATC ATC TTT ATT CAC CAC CCT 
603 612 621 630 639 648 

TTT TGC TGA GCC TAG GGA CAC CTA CTG GAA GCC TAG TAG AAA TAA GTG GTG GGA 

Phe Cys *** Ala *** Gly His Leu Leu Glu Ala *** *** Lys *** Val Val Gly 
Phe Ala Glu Pro Arg Asp Thr Tyr Trp Lys Pro Ser Arg Asn Lys Trp Tro Asp 
Leu Leu Ser Leu Gly Thr Pro Thr Gly Ser Leu Val Glu Ile Ser Gly Gly Met 

Ile Asp His Leu Leu Leu Gin Gin Lys Pro His Asn Lys His Ser Thr Val Lys 
Ser lie Met Ser Phe Phe Asn Asn Asn Gin Ile Ile Lys lie Ala Pro *** Arg 
Pro Tyr *** Pro Ser Ser Thr Thr Thr Lys Ser Ser Lys ■*** Pro Gin Asn Gly. 

ACC TAT AGT ACC TCT TCT TCA ACA ACA AAA CCT ACT AAA AAT ACC GAC CAA TGG 
657 666 675 684 693 702 

TGG ATA TCA TGG AGA AGA AGT TGT TGT TTT GGA TGA TTT TTA TGG CTG GTT ACC 

Trp ile Ser Trp Arg Arg Ser Cys Cys Phe Gly *** Phe Leu Trp Leu Val Thr 
Gly Tyr His Gly Glu Glu Val Val Val Leu Asp Asp Phe Tyr Gly Trp Leu Pro 
Asp lie Met Glu Lys Lys Leu Leu Phe Trp Met lie Phe Met Ala Gly Tyr Leu 

Pro His Asp Val Ser Val Thr His Gly Thr Asp Met Ser Gin Leu Ser *** Leu 
Pro Ile lie *** Gin Ser Gin Thr Val Pro Ile Trp Gin Ser Tyr Leu Ser Phe 
Gin Ser Ser Arg Ser Leu Ser His Ser Arg Tyr Gly Asn Val Thr Ser Val Leu 

AAC CCT ACT AGA TGA CTC TGA CAC ACT GGC CAT AGG TAA CTG ACA TCT CTG ATT 
711 720 729 738 747 756 

TTG GGA TGA TCT ACT GAG ACT GTG TGA CCG GTA TCC ATT GAC TGT AGA GAC TAA 




Pro Tyr Gin Glu Lys Lys Pro Gly Cys Tyr Lys Ser *** Trp Cys Asp Pro Gly 
Pro Thr Ser Asn Arg Lys Gin Gly* Ala Thr Asn Gin Asn Gly Ala lie Leu Gly 
Pro Pro Val Thr Gly Lys Lys Ala Arg Leu Ile Lys Ile Val Leu Leu *** Ala 

TCC CCC ATG ACA AGG AAA AAA CCG GGC GTC ATA AAA CTA ATG GTC GTT AGT CCG 
765 774 783 792 801 olu 

AGG GGG TAC TGT TCC TTT TTT GGC CCG CAG TAT TTT GAT TAC CAG CAA TCA GGC 

Arg Gly Tyr Cys Ser Phe Phe Gly Pro Gin Tyr Phe Asp Tyr Gin Gin Ser Gly 

Leu ' ' ' 
Trp 



rg Gly Tyr Cys Ser Phe Phe Gly Pro Gin Tyr pne Asp Tyr iiin lain aer uiy 
Gly Gly Thr Val Pro Phe Leu Ala Arg Ser lie Leu lie Thr Ser Asn Gin Ala 
Gly Val Leu Phe Leu Phe Trp Pro Ala Val Phe *** Leu Pro Ala Ile Arg Pro 
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Gly Pro lie Thr Ser Arg Leu Gin Gin Giy Leu Gin Leu Leu Glu Arg Asp Ser 
Gly Leu Phe Pro Val Gly *** Ser Ser Asp Trp Ser Tyr Phe Ser Glu lie Pro 
Gly Trp Ser His Tyr Glu* Glu Val Ala Thr Gly Ala Thr Ser Ala Arg *** Arg 

GGG GGT CCT TAC CAT GAG GAG TTG ACG ACA GGG TCG ACA TCT TCG AGA GAT AGC 
819 828 837 846 855 864 

CCC CCA GGA ATG GTA CTC CTC AAC TGC TGT CCC AGC TGT AGA AGC TCT CTA TCG 

Pro Pro Gly Met Val Leu Leu Asn Cys Cys Pro Ser Cys Arg Ser Ser Leu Ser 
Pro Gin Glu Trp Tyr Ser Ser Thr Ala Val Pro Ala Val Glu Ala Leu Tyr Arg 
Pro Arg Asn Gly Thr Pro Gin Leu Leu Ser Gin Leu *** Lys Leu Ser lie Gly 

Ser *** *** Lys Ala He Lys Ser Ser Gin Gin Leu Val He Trp Pro Pro Val 
Pro Asn Ser Ser Gin Leu Lys Pro Leu Ser Ser Ser Phe Leu Gly Arg Leu Tyr 
Leu He Val Val Lys Cys Asn Gin Phe Val Ala Pro Ser Cys Asp Val Ser Thr 

CTC CTA ATG ATG AAA CGT TAA AAC CTT CTG ACG ACC TCT TGT TAG GTG CCT CCA 
873 882 891 900 909 918 

GAG GAT TAC TAC TTT GCA ATT TTG GAA GAC TGC TGG AGA ACA ATC CAC GGA GGT 

Glu Asp Tyr Tyr Phe Ala He Leu Glu Asp Cys Trp Arg Thr He His Gly Gly 
Arg lie Thr Thr Leu Gin Phe Trp Lys Thr Ala Gly Glu Gin Ser Thr Glu Val 
Gly Leu Leu Leu Cys Asn Phe Gly Arg Leu Leu Glu Asn Asn Pro Arg Arg Tyr 

Arg Leu Gly He Gin Leu Leu Pro Gly Val Arg His Gly Lys Gly Met Tyr Phe 
Gly Phe Ala Ser Lys Phe Cys His Val Trp Gly Thr Gly Lys Glu Trp He Phe 
Gly Ser Pro Arg Asn Ser Ala Thr Ser Gly Gly Gin Ala Arg Lys Gly Tyr Leu 

TGG GCT TCC GGC TAA ACT TCG TCA CCT GGG TGG GAC ACG GGA AAA GGG TAT ATT 
927 936 945 954 963 972 

ACC CGA AGG CCG ATT TGA AGC AGT GGA CCC ACC CTG TGC CCT TTT CCC ATA TAA 

Thr Arq Arq Pro He *** Ser Ser Gly Pro Thr Leu Cys Pro Phe Pro He *** 
Pro Glu Gly Arg Phe Glu Ala Val Asp Pro Pro Cys Ala Leu Phe Pro Tyr Lys 
Pro Lys Ala Asp Leu Lys Gin Trp Tnr His Pro Val Pro Phe Ser His lie Lys 



Leu Asn Ser Leu Arg Lys Gin *** *** Met Thr He Thr Lys He Lys He * 
Tyr He -Val Ser Asp Lys Lys Asn Asp Cys Arg Leu Pro Lys *** Lys *** Glu 
He Phe *** Gin Thr Lys Lys Thr He Val Asp Tyr His Asn Lys Asn Lys Asn 

TTA TTT AAT GAC TCA GAA AAA ACA ATA GTG TAG CAT TAC CAA AAA TAA AAA TAA 
981 990 999 1008 1017 1026 

AAT AAA TTA CTG AGT CTT TTT TGT TAT CAC ATC GTA ATG GTT TTT ATT TTT ATT 

Asn Lys Leu Leu Ser Leu Phe Cys Tyr His lie Val Met Val Phe He Phe lie 
He Asn Tyr *** Val Phe Phe Val lie Thr Ser *** Trp Phe Leu Phe Leu Phe 
*** He Thr Glu Ser Phe Leu Leu Ser His Arg Asn Gly Phe Tyr Phe Tyr Ser 



Lys Ser Pro Arg Glu Pro Tyr He Arg Gin He Thr Cys Leu Tyr Asp Val Lys 
ten Leu Pro Asp Lys Leu He Phe nl " nu " p1 ~ rp, ~ Tlr " ^ rQ " *™ 
Met *** Leu Thr Lys *** Ser Leu 



Asn Leu Pro Asp Lys Leu He Phe Glu J Arg~Phe Gin Val Tyr lie Thr" Leu Arg 
• ■ • - - -r > n... , ... Asn Glu 3 Ser Asn Me £ phe Leu *** Gly 



GTA AAT CTC CCA GAA AGT CCT ATT TAA GAG ACT TAA CAT GTA TTT ATC AGT TGG 
1035 1044 1053 1062 1071 n 1080 

CAT TTA GAG GGT CTT TCA GGA TAA ATT CTC TGA ATT GTA CAT AAA TAG TCA ACC 

His Leu Glu Gly Leu Ser Gly *** He Leu *** lie Val His Lys *** Ser Thr 
He *** Arg Val Phe Gin Asp Lys Phe Ser Glu Leu Tyr He Asn Ser Gin Pro 
Phe Arg Gly Ser Phe Arg lie Asn Ser Leu Asn Cys Thr *** He Val Asn Leu 
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Gly Cys Leu Lys Pro Ser His Asn Cys Lys Pro Ala Cys Leu Gly Pro Arg His 
Val Val Tyr Asn Gin Ala Thr Thr Ala Ash Gin Leu Ala Tyr Gly Leu Gly Thr 
*** Trp Mec lie Lys Pro Gin Pro Gin Met Lys Ser Arg Met Ala Trp Ala Gin 

AAT GGT GTA TTA AAA CCC GAC ACC AAC GTA AAA CCT CGC GTA TCG GGT CCG GA.C 
1089 1098 1107 1116 1125 1134 

TTA CCA CAT AAT TTT GGG CTG TGG TTG CAT TTT GGA GCG CAT AGC CCA GGC CTG 

al 

Ala Arq Cys Gin His Pro Tyr Lys Phe Pro Ala Val Ala Pro Lys Lys ****** 
His Glu Val Asn Thr His Thr Asn Leu His Leu Trp Leu Gin Asn Arg Lys Asn 
Thr Ser Ser Met Pro Thr Pro lie *** He Ser Gly Cys Ser Thr Glu Lys lie 

ACA CGA GCT GTA ACC ACA CCC ATA AAT TTA CCT^CGG TGT CGA^CA AAG AAA^ATA 

TGT GCT^CGA CAT TGG^TGT GGG TAT TTA AAT GGA GCC ACA GCT GGT TTC TTT TAT 

Ala Thr Ala Gly Phe Phe Tv 





Lys Ala Pro Val Leu *** Asn Asn Pro Arg Ala Arq Thr Gin Pro His Leu Val 
Asn Pro Gin Phe Trp Asp He Thr Gin Asp Leu Glu Pro Lys Pro Thr Phe Tyr 
lie Gin Ser Ser Gly lie Leu Gin Lys Thr *** Ser Gin Asn ProJro_Ser_thr 

ATA AAC CGA CCT TGG TTA GTT AAC AAA CCA GAT CGA GAC CAA ACC CCC ACT TCA 
1197 1206 1215 1224 1233 1242 

TAT TTG GCT GGA ACC AAT CAA TTG TTT GGT CTA GCT CTG GTT TGG GGG TGA AGT 

Tyr Leu Ala Gly Thr Asn Gin Leu Phe Gly Leu Ala Leu Val Trp Gly *** Ser 
tie Trp Leu Glu Pro lie Asn Cys Leu Val *** Leu Trp Phe Gly Gly Gly Val 
Phe Gly Trp Asn Gin Ser He Val Trp Ser Ser Ser Gly Leu Gly Val Lys Tyr 

Gin Leu Pro Leu Tyr Leu Ala Ala Lys His His Pro Pro Leu Leu Leu *** Tyr 
Arg Ser His Tyr Thr Phe Pro Gin Arg He Thr His Arg Ser Ser Tyr Asn He 
Gly Pro' Thr Thr Pro Leu Pro Ser Gly *** Pro Thr Ala Pro Pro Thr Thr Leu 

TGG ACC TCA CCA TCC ATT TCC CGA CGG AAT ACC ACA. CCG CCC TCC TCA -TCA ATT 
1251 1260 1269 1278 1287 1296 

ACC TGG AGT GGT AGG TAA AGG GCT GCC TTA TGG TGT GGC GGG AGG AGT AGT TAA 

Thr Trp Ser Gly Arg *** Arg Ala Ala Leu Trp Cys Gly Gly Arg Ser Ser * J* 
Pro Gly Val Val Gly Lys Gly Leu Pro Tyr GlvVal Ala Gly Gly Val Val Asn 
Leu Glu Trp *** Val Lys Gly Cys Leu Met Val Trp Arg Glu Glu *** Leu He 

Leu Pro *** Leu Gly Leu Gin His Leu Pro Asn Cys Leu Gin Cys Gly Leu Tyr 
Tyr Pro Asp Tyr Ala Leu Asn Thr Ser Pro Thr Val Phe Asn Ala Asp Leu He 
III Pro Thr Met Pro Trp Thr Pro Pro Pro Pro *** Leu Thr Pro Met Trp Ser 

ATA TCC CCA GTA TCC GGT TCA ACC ACC TCC CCC AAT GTT TCAACC GTA GGTJCT 

TAT AC^GGT CAT AGG^CA AGT TGG TGG AGG GGG TTA . CAA AGT TGG , CAT CCA AGA 

Tyr Arg Gly His Arg Pro Ser Trp Trp Arq Gly Leu Gin Ser Trp His Pro Arg 

FIG. 2e 
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Cvs Cvs His Val Trp Cvs Arg Lys Ser *** Leu His His Pro Arg Gin Pro Leu 
VaT Vai Thr Ser GlyVal GlyVg Gin Asn Ser Thr He Pro Asp Arg Pro Tyr 
Leu'Leu Leu Pro GlyLeu VaTGlu Lys lie Leu Pro Ser Pro Thr Glu Pro Thr 

ATT GTT GTC ACC TGG GTT GTG GAG AAA CTA ATC^TCC ACT AC^CCA GAG ACC^CA 

TAA CAA^G TGG AC^CAA CAC CTC^TT GAT TAG AGG TGA TGG GGT CTC TGG GGT 

""Gin Gin Tro Thr Gin His Leu Phe Aso *** Arg *** Trp Glv Leu Trp. Gly 
Asn Asn Ser Gly Pro Asn Thr Ser Leu lie Arg Gly Asp Gly Val Ser Gly Val 
Thr Thr Val Asp Pro Thr Pro Leu *** Leu Glu Val Met Gly Ser Leu Gly *** 

Tie *** lie *** Gly Lys *** Tyr Pro Leu He Pro Phe Thr Pro Thr Pro Pro 
Phe Glu Tyr Lys Ala Lys Arg lie Arg Tyr Tyr Gin Phe Pro Leu Pro Leu Pro 
Phe Asn Met Asn Leu Arg Glu Leu VafThr Thr Asn Ser Leu Tyr Pro Tyr Pro 

TTT TAA GTA TAA ATC GGA AAG ATT ATG CCA TCAJAA CCT TTC^CAT CCC CAT^CCC . 

AAA AT^CAT ATT TAG^CT TTC TAA f AC GGT AGT ATT GGA AAG GTA GGG GTA GGG 

i.vl tIp His Tie *** Pro Phe *** Tyr Gly Ser He Gly Lys Val Gly Val Gly 
% Phe I e Phe Ser Leu Ser Asn thr Val Val Leu Glu kg *** Gly *** Gly 
Asn Ser Tyr Leu Ala Phe Leu He Arg *** Tyr Trp Lys Gly Arg Gly Arg Gly 

Gin His Arg Arg Leu Pro Pro Pro Val Pro, Arg His Gin He Glu Ala Arg*** 
Asn Thr Gly Gly Ser Pro Pro Leu Phe Gin Glv lie Asn Phe Arg Leu Glu Asn 
Thr Pro Ala Ala Gin Pro Pro Ser Ser Ser Ala Ser Thr Ser Asp *** Ser Thr 

CCA ACC ACG GGG GAC TCC CCC CCT CCT TGA CCG GCT ACA ACT TAG AGT CGA GCA 

Wei 1476 1485 1494 IbiJi 

GGT TGG TGC CGC CTG AGG GGG GGA GGA ACT GGC CGA TGT TGA ATC TCA GCT CGT 

Glv TrD Cvs Arg Leu Arg Gly Gly Gly Thr Gly Arg Cys *** He Ser Ala Arg 
Val Gly Ala Ala *** Gly Gly Glu Glu Leu Ala Asp Val Glu Ser Gin Leu. Val 
Leu Val Pro Pro Glu Gly Gly Arg Asn Trp Pro Met Leu Asn Leu Ser Ser Leu 

Cys Glu Leu He Ala Ala Leu Thr Arg Arg Lys His His Thr Cys He Arg *** 
Val Asn Trp Ser Pro Gin Ser His Gly Gly Arg He Thr Leu Val Phe Glu Arg 
Leu Met Gly Leu His Ser Arg Thr Asp Glu Glu *** Pro Ser Tyr Leu Asn Glu 

ATT GTA AGG TTC TAC CGA CGC TCA CAG GAG GAG AAT ACC ACT CAT GTT TAA GAG 
1591 1530 1539 1548 155/ l^bb 

TAA CAT TCC AAG ATG GCT GCG AGT GTC CTC CTC TTA TGG TGA GTA CM ATT CTC 

*** His Ser Lys Met Ala Ala Ser Val Leu Leu Leu Trp *** Val Gin lie Leu 
Asn He Pro Arg Trp Leu Arg Val Ser Ser Ser Tyr Gly Glu Tyr Lys Phe Ser 
Thr Phe Gin Asp Gly Cys Glu Cys Pro Pro Leu Met Val Ser thr Asn Ser Leu 

Phe Pro Pro Phe Gin Leu Tyr Gly Asp Lys Pro Ala Met Gin Leu Pro Lys Gin 
Sir Leu Arg Ser Asn Phe He GlyWLys AraArg Trp Arg Tyr ..Arg Asn Arg 
Leu Phe Ala Pro He Ser Ser Val Arg Arg Glu Ala Gly Asp Thr Val Thr Glu 

ATC TTT CCG CCC TTA ACT TCT ATG GGC AGA AAG CCG CGG TAG ACA TTG CCA AAG 
m?q 1581 1593 1602 1611 1620 

TAG AAA GGC GGG AAT TGA AGA TAC CCG TCT TTC GGC GCC ATC TGT^AAC GGT TTC 

*** Lys Glv Gly Asn *** Arg Tyr Pro Ser Phe Gly Ala He Cys Asn Glv Phe 
Arg Lys Ala Gly He Glu Aso Thr Arg Leu Ser Ala Pro Ser Val Thr Val Ser 
Glu Arg Arg Glu Leu Lys He Pro Val Phe Arg Arg His Leu *** Arg Phe Leu 
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Leu Arg Pro Thr Gly Phe He Thr Lys Glu Pro Pro His Lys Trp Ser Pro Gin 
Phe Ala Pro His Val'Leu Tyr Pro Arg Arg Arg Leu He Asn Gly Leu His Ser 
Ser Pro Pro Thr Tyr Trp He His Asp Glu Gly Ser Ser Thr Glu Leu He Ala 

ACT TCC GCC CCA CAT GGT TTA TAC CAG AAG AGG CCT CCT ACA AAG GTT CTA CCG 
1629 1638 1647 1656 1665 1674 

TGA AGG CGG GGT GTA CCA AAT ATG GTC TTC TCC GGA GGA TGT TTC CAA GAT GGC 



g Gly Val Pro Asn Met Val Phe Ser Gly Gly Cys Phe Gin Asp Gly 
•Iy Val Tyr Gin He Trp Ser Ser Pro Glu Asp val Ser Lys Met Ala 



*** Arg Ar 

Glu Gly Gly vai ryr iiin lie irp ser ser fro uiu asp vai ser uys nez Aia 
Lys Ala Gly Cys Thr Lys Tyr Gly Leu Leu Arg Arg Met Phe Pro Arg Trp Leu 

Pro Pro Pro Asp Thr Lys Gin Pro Leu Ala Glu Lys Ala Val Asp Asp *** Leu 
Arq Pro Arg Thr Arg Arg Arg Arg Tyr Arg Arg Arg Pro Trp Thr Met Arg Tyr 
Ala Pro Ala Pro Gly Asp Glu Ala Thr Val Gly Gly Gin Gly Arg *** Gly He 

ACG CCC CCG CCC AGG CAG AAG ACG CCA TTG CGG AGG AAC CGG TGC AGT AGG ATA 
1683 1692 1701 1710 1719 1728 

TGC GGG GGC GGG TCC GTC TTC TGC GGT AAC GCC TCC TTG GCC ACG TCA. TCC TAT 
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Leu Ala Ser Arg Cys Arg Cys Cys Arg Pro Leu Val Glu Ala Ala Val His Gly 
Tro Arg Val Glu Ala Ala Ala Ala Gly Arg Cys Cys Arg Leu Leu Leu Met Gly 
Gly Ala Cys Lys Pro Leu Pro Leu Val Glu Ala Ala Gly *** Cys Cys Cys Ala 

TGG TCG CGT GAA GCC GTC GCC GTC GTG GAG CCG TCG TGG AGT CGT CGT TGT ACG 
9 18 27 36 45 54 

ACC AGC GCA CTT CGG CAG CGG CAG CAC CTC GGC AGC ACC TCA GCA GCA ACA TGC 

Thr Ser Ala Leu Arg Gin Arg Gin His Leu Gly Ser Thr Ser Ala Ala Thr Cys 
Pro Ala His Phe Gly Ser Giy Ser Thr Ser Ala Ala Pro Gin Gin Gin His Ala 
Gin Arg Thr Ser Ala Ala Ala Ala Pro Arg Gin His Leu Ser Ser Asn Met Pro 

Ala Leu Leu lie Ser Ser Ala Ser Gly Leu Gly Met Phe Pro Pro His Glu Ser 
Leu Leu Phe Phe Pro Leu Leu Pro Gly Trp Gly Trp Leu Leu His Thr Asn Val 
Trp Cys Ser Ser His Phe Phe Arg Val Gly Val Gly Tyr Phe Thr Pro Thr *** 

GGT CGT TCT TCT TAC CTT CTT CGC CTG GGG TTG GGG TAT TTT CCA CCC ACA AGT 
63 72 81 90 99 108 

CCA GCA AGA AGA ATG GAA GAA GCG GAC.CCC AAC CCC ATA AAA GGT GGG TGT TCA 

Pro Ala Arg Arg Met Glu Glu Ala Asp Pro Asn Pro lie Lys Gly Gly Cys Ser 
Gin Gin Glu Glu Trp Lys Lys Arg Thr Pro Thr Pro *** Lys Val Gly Val His 
Ser Lys Lys Asn Gly Arg Ser Gly Pro Gin Pro His Lys Arg Trp Val Phe Thr 

Gin lie He Arg Gly Phe Val Leu Ala Leu Phe Tyr Pro He Lys Trp Tyr Gly 
Arg Phe Leu Gly Glu Ser Ser Ser Arg Leu Phe lie Arg Ser Arg Gly He Asp 
Glu Ser Tyr Asp Lys Arg Leu Arg Ala Cys Ser Phe Val Pro Asp Glu Leu He 

GAG ACT TAT TAG GAA GGC TTC TGC TCG CGT TCT TTT ATG CCC TAG AAG GTT ATA 
117 126 135 144 153 162 

CTC TGA ATA ATC CTT CCG' AAG ACG AGC GCA AGA AAA TAC GGG ATC TTC CM TAT 

Leu *** lie He Leu Pro Lys Thr Ser Ala Arg Lys Tyr Gly lie Phe Gin Tyr 
Ser Glu *** Ser Phe Arg Arg Arg Ala Gin Glu Asn Thr Gly Ser Ser Asn lie 
Leu Asn Asn Pro Ser Glu Asp Glu Arg. Lys Lys lie Arg Asp Leu Pro He Ser 

*** Lys He He Lys Asn Asn Ala Leu Leu Thr He Leu Phe Ser Ser Cys Arg 
Arg Asn Ser *** Lys He Thr Pro Ser Ser Pro Leu Ser Ser Pro Arg Val Gly 
Gly He Gin Asn Asn *** Gin Gin Arg Pro Pro Tyr His Pro Leu Val Phe Val 

GGG ATA AAC TAA TAA AAT AAC AAC CGC TCC TCC CAT TAC TCC TTC CTG CTT GTG 
171 180 189 198 207 216 

CCC TAT TTG ATT ATT TTA TTG TTG GCG AGG AGG GTA ATG AGG AAG GAC GAA CAC 

Pro Tyr Leu He He Leu Leu Leu Ala Arg Arg Val Met Arg Lys Asp Glu His 
Pro lie *** Leu Phe Tyr Cys Trp Arg Gly Gly *** *** Gly Arg Thr Asn Thr 
Leu Phe Asp Tyr Phe lie Val Gly Glu Glu Gly Asn Glu Glu Gly Arg Thr Pro 

Val Glu Leu Pro Glu Ser lie Lys His Leu Leu Leu Ser Lys He Phe His Leu 
*** Arg Trp Pro Asn Ala Leu Lys Thr Phe Phe Cys Val Lys Leu Leu Thr Phe 
Glu Gly Gly Pro Thr Arg *** Asn Gin Ser Ser Ala Ser Lys *** Tyr Leu Ser 

GAG TGG AGG TCC CCA AGC GAT TAA AAC ACT TCT TCG TCT GAA AAT TAT TTC ACT 
225 234 243 252 261 270 

CTC ACC TCC AGG GGT TCG CTA ATT TTG TGA AGA AGC AGA CTT TTA ATA AAG TGA 

Leu Thr Ser Arg Gly Ser Leu He Leu *** Arg Ser Arg Leu Leu He Lys *** 
Ser Pro Pro Gly Val Arg *** Phe Cys Glu Glu Ala Asp Phe *** *** Ser Glu 
His Leu Gin Gly Phe Ala Asn Phe val Lys Lys Gin Tnr Phe Asn Lys Val Lys 
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Pro He Gin Thr Gly Ala Ala 'Val Asp Leu Phe Arg Phe Ser Cys lie Leu Leu 
His Tyr Lys Pro Ala Arg Gin Trp Met Ser Phe Ala Phe Pro Val Ser *** Cys 
Thr Thr Ash Pro His Gly Ser Gly Cys Arg Ser Leu Ser Leu Phe Leu Asp Ala 

TCA CCA TAA ACC CAC GGG CGA CGG TGT AGC TCT TTC GCT TTC CTT GTC TAG TCG 
279 288 297 306 315 324 

AGT GGT ATT TGG GTG CCC GCT GCC ACA TCG AGA AAG CGA AAG GAA CAG ATC AGC 

Ser Gly He Trp Val Pro Ala Ala Thr Ser Arg Lys Arg Lys Glu Gin He Ser 
Val Val Phe Gly Cys Pro Leu Pro His Arg Glu Ser Glu Arg Asn Arg Ser Ala 
Trp Tyr Leu Gly Ala Arg Cys His He Glu Lys Ala Lys Gly Thr Asp Gin Gin 

lie Phe Phe Val Ala Thr Phe Phe Ala Val *** Gin His Leu Thr Ser Ser Arg 
Phe Leu Ser Tyr Gin Leu Leu Ser Pro Leu Lys Ser His Ser His Pro Ala Gly 
Ser Tyr Leu He Ser Cys Tyr. Leu Leu Cys Ser Val Ser Pro Thr His Leu Glu 

TCT TAT TTC TTA TGA CGT CAT TTC TTC CGT TGA ATG ACT ACC TCA CAC CTC GAG 
333 342 351 360 369 378 

AGA ATA AAG AAT ACT GCA GTA AAG AAG GCA ACT TAC TGA TGG AGT GTG GAG CTC 

Arg lie Lys Asn Thr Ala Val Lys Lys Ala Thr Tyr *** Trp Ser Val Glu Leu 
Glu *** Arg He Leu Gin *** Arg Arg Gin Leu Thr Asp Gly Val Trp Ser Ser 
Asn Lys Glu Tyr Cys Ser Lys Glu Gly Asn Leu Leu Met Glu Cys Gly Ala Pro 

Ser Arg Leu Ser Leu Pro Thr Val Gin Arg Ser Ser His Thr Gly Gin Gin Leu 
Leu Asp *** Pro Cys Arg Leu Ser Arg Asp Val Ala Thr Leu Val Lys Asn Ser 
*** He Glu Pro Val. ValSer His Gly Thr *** Gin Gin Ser Tyr Arg Thr Pro 

GAT CTA GAG TCC CTG TTG CCT CAC TGG ACA GAT GAC GAC ACT CAT GGA ACA ACC 
387 396 405 414 423 432 

CTA GAT CTC AGG GAC AAC GGA GTG ACC TGT CTA CTG CTG TGA GTA CCT TGT TGG 

Leu Asp Leu Arg Asp Asn Gly Val Thr Cys Leu Leu Leu *** Val Pro Cys Trp 
*** lie Ser Gly Thr Thr Glu *** Pro Val Tyr Cys Cys Glu Tyr Leu Val Gly 
Arg Ser Gin Gly Gin Arg Ser Asp Leu Ser Thr Ala Val Ser Thr Leu Leu Glu 

Ala Pro Thr Gin His Gly Asn Cys Leu Leu Val Arg Tyr Arg Lys Asp Ser lie 
Leu Pro Leu Arg Thr Val Thr Ala Ser Cys Cys Gly Thr Val Asn Thr Leu Phe 
Ser Arg Ser Asp Pro Ser Arg Gin Leu Ala Ala Gly Gin Leu Thr Gin *** Phe 

TCT CGC CCT CAG ACC ACT GGC AAC GTC TCG TCG TGG GAC ATT GCA AAC AGT CTT 
441 450 459 468 477 486 

AGA GCG GGA GTC TGG TGA CCG TTG CAG AGC AGC ACC CTG TAA CGT TTG TCA GAA 

Arg Ala Gly Val Trp *** Pro Leu Gin Ser Ser Thr Leu *** Arg Leu Ser Glu 
Glu Arg Glu Ser Gly Asp Arg Cys Arg Ala Ala Pro Cys Asn Val Cys Gin Lys 
Ser Gly Ser Leu Val Thr Val Ala Glu Gin His Pro Val Thr Phe Val Arg Asn 

Glu Ala Pro Gin Ser Phe Lys Gin Phe His Ala Pro Phe His Leu Leu Thr He 
Lys Arg Pro Ser Ala Ser Ser Lys Phe Thr Leu Pro Phe He Cys Phe Arg Ser 
Asn Gly Arg Ala Pro Gin Val Lys Ser Leu Ser Arg Ser Phe Ala Ser Ala His 

TAA AGG CGC CCG ACC GAC TTG AAA ACT TTC ACT CGC CCT TTT ACG TCT TCG CAC 
495 504 513 522 531 540 

ATT TCC GCG GGC TGG CTG AAC TTT TGA AAG TGA GCG GGA AAA TGC ,AGA AGC GTG 

He Ser Ala Gly Trp Leu Asn Phe *** Lys *** Ala Gly Lys Cys Arg Ser Val 
Phe Pro Arg Ala Gly *** Thr Phe Glu Ser Glu Arg Glu Asn Ala Glu Ala *** 
Phe Arg Gly Leu Ma Glu Leu Leu Lys Val Ser Gly Lys Met Gin Lys Arg Asp 
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Pro Leu Ser lie Tyr Vai Asp Asn His Pro Trp Arg Pro Thr Thr Phe Ala Phe 
Gin Phe Val Leu Thr Cvs Thr Met Thr Pro Gly Gly Pro His Pro Leu Leu Leu 
Asn. Ser Ser *** His Val Arg *** Gin Pro Ala Val Gin Thr His Tyr Phe Cys 

TAA CCT TCT GAT TAC ATG TGC AGT AAC ACC CCG GTG GAC CCA CAC CAT TTT CGT 
549 558 567 576 585 594 

ATT GGA.AGA CTA ATG TAC ACG TCA TTG TGG GGC CAC CTG GGT GTG GTA AAA GCA 

lie Gly Arg Leu Met Tyr Thr Ser Leu Trp Gly His Leu- Gly Val Val Lys Ala 
Leu Glu Asp *** Cys Thr Arg His Cys Gly Ala Thr Trp Val Trp *** Lys Gin 
Trp Lys Thr Asn Val His Val lie Val Gly Pro Pro Gly Cys Gly Lys Ser Lys 

Pro Ser Ser lie Lys Cys Val Arg Phe Gly Cys Val Pro Phe Trp Arg Ser Val 
His Ala Ala Leu Lys Ala Ser Gly Ser Val Val Tyr Gin Phe Gly Gly Leu Phe 
lie Pro Gin *** Asn Gin Leu Gly Pro Phe Trp Met Ser Ser Val Val *** Phe 

TTA CCC GAC GAT TAA AAC GTC TGG GCC TTT GGT GTA TGA CCT TTG GTG GAT CTT 
603 612 621 630 639 648 

AAT GGG CTG CTA ATT TTG CAG ACC CGG AAA CCA CAT ACT GGA AAC CAC CTA GAA 

Asn Gly Leu Leu lie Leu Gin Thr Arg Lys Pro His Thr Gly Asn His Leu Glu 
Met Gly Cys *** Phe Cys Arg Pro Gly Asn His He Leu Glu Thr Thr *** Lys 
Trp Ala Ala Asn Phe Ala Asp Pro Glu Thr Thr Tyr Trp Lys Pro Pro Arg Asn 

Leu Pro Pro lie Thr Val Met Thr Phe Phe His Asn Asn Asn lie Val Lys He 
Leu His His Ser Pro *** Trp Pro Ser Ser Thr Thr Thr lie Ser Ser Lys *** 
Cys Thr Thr Pro His Asn Gly His His Leu Leu Pro Gin *** Gin His Ser Lys 

TGT TCA CCA CCC TAC CAA TGG TAC CAC TTC TTC ACC AAC AAT AAC TAC TGA AAA 
657 666 675 684 693 702 

ACA AGT GGT GGG ATG GTT ACC ATG GTG AAG AAG TGG TTG TTA TTG ATG ACT TTT 

Thr Ser Gly Gly Met Val Thr Met Val Lys Lys Trp Leu Leu Leu Met Thr Phe 
Gin Val Val Gly Trp Leu Pro Trp *** Arg Ser Gly Cys Tyr *** *** Leu Leu 
Lys Trp Trp Asp Gly Tyr His Gly Glu Glu Val Val Val lie Asp Asp Phe Tyr 

Ala Pro Gin Gly Pro He He *** Gin Ser Gin Thr He Ser He Trp Gin Ser 
Pro Gin Ser Gly Gin Ser Ser Arg Ser Leu Ser His Ser Arg Tyr Gly Asn Val 
His Ser Ala Ala Arg Pro His Asp Val Ser Val Thr His Asp He Asp Met Ser 

TAC CGA CCG ACG GGA CCC TAC TAG ATG ACT CTG ACA CAC TAG CTA TAG GTA ACT 
711 720 729 738 747 756 

ATG GCT GGC TGC CCT GGG ATG ATC TAC TGA GAC TGT GTG ATC GAT ATC CAT TGA 

Met Ala Gly Cys Pro Gly Met lie Tyr *** Asp Cys Val lie Asp lie His *** 
Trp Leu Ala Ala Leu Gly *** Ser Thr Glu Thr Val *** Ser lie Ser He Asp 
Gly Trp Leu Pro Trp Asp Asp Leu Leu Arg Leu Cys Asp Arg Tyr Pro Leu Thr 

Tyr Leu Ser Phe Thr Ser Ser Tyr Arg Lys Gin Gly Ala Thr Asn Gin Asn Gly 
Thr Ser Val Leu Pro Pro Val Thr Gly Lys Lys Ala Arg Leu He Arg He Val 
Gin Leu Ser *** Leu His Phe Gin Val Lys Lys Pro Gly Cys Tyr Glu Ser *** 

GAC ATC TCT GAT TTC CAC CTT GAC ATG GAA. AAA ACC GGG CGT CAT AAG ACT AAT 
765 774 783 792 801 810 

CTG TAG AGA CTA AAG GTG GAA CTG TAC CTT TTT TGG CCC GCA GTA .TTC TGA TTA 

Leu *** Arg Leu Lys Val Glu Leu Tyr Leu Phe Trp Pro Ala Val Phe *** Leu 
Cys Arg Asp *** Arg Trp Asn Cys Thr Phe Phe Gly Pro Gin Tyr Ser Asp Tyr 
Val Glu Thr Lys Gly Gly Thr Val Pro Phe Leu Ala Arg Ser lie Leu lie Thr 
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Ala lie Leu Gly Arg Gin Phe Pro Val Gly *** Ser Ser Asp Trp Ser Tyr Phe 
Leu Leu *** Val Gly Asn Ser His Tyr Glu Glu Val Ala Thr Gly Ala Thr Ser 
Trp Cys Asp Ser Gly Thr Pro He Thr Ser Arg Leu Gin Gin Gly Leu Gin Leu 

GGT CGT TAG TCT GGG GCA ACC TTA CCA TGA GGA GTT GAC GAC AGG GTC GAC ATC 
819 828 837 846 855 864 

CCA GCA ATC AGA CCC CGT TGG AAT GGT ACT CCT CAA CTG CTG TCC CAG CTG TAG 

Pro Ala He Arg Pro Arg Trp Asn Gly Thr Pro Gin Leu Leu Ser Gin Leu *** 
Gin Gin Ser Asp Pro Val Gly Met Val Leu Leu Asn Cys Cys Pro Ser Cys Arg 
Ser Asn Gin Thr Pro Leu Glu Trp Tyr Ser Ser Thr Ala val Pro Ala Val.Giu 

Ser Lys lie Pro Pro Asn Ser Gly Gin Tyr Lys Pro Leu He Ser Cys Phe Leu 
Ala Arg *** Arg Leu He Val Glu Lys Thr Asn Gin Phe Phe Ala Val Ser Cys 
Leu Glu Lys Asp Ser Ser *** Lys Arg Pro He Lys Ser Ser His *** Leu Val 

TTC GAG AAA TAG CCT CCT AAT GAA GGA ACC ATA AAA CCT TCT TAC GAT GTC TTG 
873 882 891 900 909 918 

AAG CTC TTT ATC GGA GGA TTA CTT CCT TGG TAT TTT GGA AGA ATG CTA CAG AAC 

Lys Leu Phe He Gly Gly Leu Leu Pro Trp Tyr Phe Gly Arg Met Leu Gin Asn 
Ser Ser Leu Ser Glu Asp Tyr Phe Leu Gly lie Leu Glu Glu Cys Tyr Arg Thr 
Ala Leu Tyr Arg Arg lie Thr Ser Leu Val Phe Trp Lys Asn Ala Thr Glu Gin 

Gly Arg Leu Phe Pro Ala Leu Glu Asp Gly Lys Gly Gly Trp Ala Arg Phe Lys 
Asp Val Ser Ser Pro Pro Trp Asn Thr Val Arg Glu Gly Gly His Gly Ser Asn 
lie Trp Pro Pro Leu Pro Gly Thr Arg *** Gly Lys Gly Gly Met Gly Gin lie 

TTA GGT GCC TCC TTC CCC CGG TCA AGC AGT GGG AAA GGG GGG GTA CGG GAC TTA 
927 936 945 954 963 972 

AAT CCA CGG AGG AAG GGG GCC AGT TCG TCA CCC TTT CCC CCC CAT GCC CTG AAT 

Asn Pro Arg Arg Lys Gly Ala Ser Ser Ser Pro Phe Pro Pro His Ala Leu Asn 
He His Gly Gly Arg Gly Pro Val Arg His Pro Phe Pro Pro Met Pro *** He 
Ser Thr Glu Glu Gly Gly Gin Phe Val Thr Leu Ser Pro Pro Cys Pro Glu Phe 

Trp He Phe Tyr He Val Ser Asp Lys Lys Asp Ser Arg Leu Pro Lys *** *** 
Gly Tyr Ser He Phe *** Gin Thr Lys Lys He Val Glu Tyr His Asn Lys Asn 
Glu Met His Phe Leu Asn Ser Leu Arg Lys *** *** Lys Thr He Thr Lys He 

AAG GTA TAC TTT ATT TAA TGA CTC AGA AAA AAT AGT GAA GCA TTA CCA AAA ATA 
981 990 999 1008 1017 1026 

TTC CAT ATG AAA TAA ATT ACT GAG TCT TTT TTA TCA CTT CGT AAT GGT TTT TAT 

Phe His Met Lys *** lie Thr Glu Ser Phe Leu Ser Leu Arg Asn Gly Phe Tyr 
Ser He *** Asn Lys Leu Leu Ser Leu Phe Tyr His Phe Val Met Val Phe lie 
Pro Tyr Glu He Asn Tyr *** Val Phe Phe lie Thr Ser *** Trp Phe Leu Leu 

Glu Asn Leu Thr Leu His Pro Thr Lys Leu He Leu Asn Glu Ser Asn Tyr Met 
Asn Met Leu Pro *** Thr Pro Pro Arg *** Phe *** He Arg Gin He Thr Cys 
He *** *** pro Asn Leu Pro Pro Asp Lys Phe Asn Phe Glu Arg Phe Gin Val 

ATA AGT AAT TCC CAA TTC ACC CCC CAG AAA TTT TAA TTT AAG AGA CTT AAC ATG 
1035 1044 1053 1062 1071 1080 

TAT TCA TTA AGG GTT AAG TGG GGG GTC TTT AAA ATT AAA TTC TCT GAA TTG TAC 

Tyr Ser Leu Arg Val Lys Trp Gly Val Phe Lys He Lys Phe Ser Glu Leu Tyr 
lie His *** Gly Leu Ser Gly Gly Ser Leu Lys Leu Asn Ser Leu Asn Cys Thr 
Phe He Lys Gly *** Val Gly Gly Leu *** Asn *** He Leu *** He Val His 
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Cys Pro *** Val Ser lie Thr Asn Arg Thr Thr Tyr Vai Thr Lys Ser Arg Leu 
Val His Asn Cys Pro Tyr Gin lie Gly Pro Arg He Tyr Gin Lys Arg Val Cys 
Tyr Met Thr Val Arg lie Asn Tyr Glu Gin Asp Tyr He Ser Asn Glu Phe Ala 

TAT GTA CCA ATG TGC CTA TAA CAT AAG GAC CAG CAT ATA TGA CAA AAG CTT GCG 
1089 1098 1107 1116 1125 1134 

ATA CAT GGT TAC ACG GAT ATT GTA TTC CTG GTC GTA TAT ACT GTT TTC GAA CGC 

lie His Gly Tyr Thr Asp lie Val Phe Leu Val Vai Tyr Thr Val Phe Glu Arg 
Tyr Met Val Thr Arg He Leu Tyr Ser Tn) Ser Tyr lie Leu Phe Ser Asn Ala 
Thr Trp Leu His Gly Tyr Cys lie Pro Gly Arg lie Tyr Cys Phe Arg Thr Gin 

Ala Ser Ala *** Thr Thr *** Met Glu Leu Leu Lys Tyr Asp *** Gly Cys Ser 
His Arq Pro Arg Arg Pro Arg Cys Lys Trp Cys Asn Thr Thr Glu Ala Val Ala 
Thr Gly Leu Gly Val His Asp Val Asn Gly Ala Thr Gin Leu Arg Leu Trp Leu 

TCA CGG CTC CGG ATG CAC CAG ATG TAA AGG TCG TCA AAC ATC AGA GTC GGT GTC 
1143 1152 1161 1170 1179 1188 

AGT GCC GAG GCC TAC GTG GTC TAC ATT TCC AGC AGT TTG TAG TCT CAG CCA CAG 

Ser Ala Glu Ala Tyr Vai Val Tyr lie Ser Ser Ser Leu *** Ser Gin Pro Gin 
Val Pro Arg Pro Thr Trp Ser Thr Phe Pro Ala Val Cys Ser Leu Ser His Ser 
Cys Arg Gly Leu Arg Gly Leu His Phe Gin Gin Phe Val Val Ser Ala Thr Ala 

Thr 
Pro 

Gin Asn"Arg u Lys"AsnAsn"Prb^Gin w phi~Tyr~Asp lie Thr Phe Asp J Leu Val Pro 

GAC CAA AGA AAA CAA CAA ACC AAC CTT CAT TAG TTA TCA CTT TAG ATC CTG TCC 
1197 1206 1215 1224 1233 1242 

CTG GTT TCT TTT GTT GTT TGG TTG GAA GTA ATC AAT AGT GAA ATC TAG GAC AGG 

Leu Vai Ser Phe Vai Vai Trp Leu Glu Val lie Asn Ser Glu lie *** Asp Arg 
Trp Phe Leu Leu Leu Phe Gly Trp Lys *** Ser He Val Lys Ser Arg Thr Gly 
Gly Phe Phe Cys Cys Leu Val Gly Ser Asn Gin *** *** Asn Leu Gly Gin Val 

Pro Pro Leu Thr Gly Pro Thr Thr Pro Ser Pro Ser Pro *** Pro He Ala Pro 
Gin Pro Tyr Leu Val Pro Leu Pro Leu Leu Leu Ala Pro Asn His Tyr Pro Pro 
Lys Pro - Thr Phe Tyr Arg Ser His Tyr Ser Phe Pro Gin Thr lie Thr His Arg 

AAA CCC CCA TTT CAT GGC CCT CAC CAT CCT CTT CCC GAC CCA ATA CCA TAC CGC 
1251 1260 1269 1278 1287 1296 

TTT GGG GGT AAA GTA CCG GGA GTG GTA GGA GAA GGG CTG GGT TAT GGT ATG GCG 

Phe Gly Gly Lys Val Pro Gly Vai Val Gly Glu Gly Leu Gly Tyr Gly Met Ala 
Leu Gly Val Lys Tyr Arg Glu Trp *** Glu Lys Gly Trp Val Met Val Trp Arg 
Trp Gly *** Ser Thr Gly Ser Gly Arg Arg Arg Ala Gly Leu Trp Tyr Gly Gly 

Pro Thr Thr *** Met Pro Thr Met Pro Ser Pro Gin Pro Arg Gin *** Leu Thr 
Leu Leu Leu Lys Cys Leu Pro *** Leu His Pro Ser His Gly Lys Asn Cys Leu 
Ser Ser Tyr Asn Val Tyr Pro Asp Tyr Thr Leu Ala Thr Ala Lys Thr Val Phe 

CCT CCT CAT CAA ATG TAT CCC CAG TAT CCA CTC CCG ACA CCG GAA ACA ATG TTT 
1305 1314 1323 1332 1341 1350 

GGA GGA GTA GTT TAC ATA GGG GTC ATA GGT GAG GGC TGT GGC CTTJGT TAC AAA 

Gly Giy Vai Vai Tyr lie Giy Vai lie Gly Giu Gly Cys Gly Leu Cys Tyr Lys 
Glu Glu *** Phe Thr *** Gly Ser *** Val Arg Ala Val Ala Phe Val Thr Lys 
Arg Ser Ser Leu His Arg Gly His Arg *** Giy Leu Trp Pro Leu Leu Gin Ser 
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He Met *** Phe Leu Leu Val Pro Ala Trp Glu Gly Thr Val Arg Pro Ser Arg 
*** *** j^g p' ne Tyr Cys Cys Gin Leu Gly Ser Gly Gin *** Gly Pro His Asp 
Asn Asp Asp Leu He Val Ala Ser Ser Gly Val Gly Arg Asp Gly Gin Thr He 

CAA TAG TAG ATT TTA TTG TCG TGA CCT CGG GTG AGG GGA CAG TGG GAC CCA CTA 
1359 1368 1377 1386 1395 1404 

GTT ATC ATC TAA AAT AAC AGC ACT GGA GCC CAC TCC CCT GTC ACC CTG GGT GAT 

Val He He *** Asn Asn Ser Thr Gly Ala His Ser Pro Val Thr Leu Gly Asp 
Leu Ser Ser Lys He Thr Ala Leu Glu Pro Thr Pro Leu Ser Pro Trp Val He 
Tyr His Leu Lys *** Gin His Trp Ser Pro Leu Pro Cys His Pro Gly *** Ser 

Pro Ala Pro Gly Ser Asn Leu Arg Leu Arg Glu *** Glu Thr Thr Asn Leu Pro 
Pro Leu Leu Ala Leu He *** Gly *** Gly Lys Lys Asn Gin Leu He *** Leu 
Pro Ser Cys Pro Trp Phe Glu Val Lys Val Lys Arg He Arg Tyr Tyr Glu Phe 

GCC CCT CGT CCC GGT CTT AAG TTG GAA TTG GAA AGA ATA AGA CAT CAT AAG TTT 
1413 1422 1431 1440 1449 1458 

CGG GGA GCA GGG CCA GAA TTC AAC CTT AAC CTT TCT TAT TCT GTA GTA TTC AAA 

Arg Gly Ala Gly Pro Glu Phe Asn Leu Asn Leu Ser Tyr Ser Val Val Phe Lys 
Gly Glu Gin Gly Gin Asn Ser Thr Leu Thr Phe Leu lie Leu *** Tyr Ser Lys 
Gly Ser Arg Ala Arg He Gin Pro *** Pro Phe Leu Phe Cys Ser He Gin Arg 

Cys Leu Ala Pro Thr Gin Gly Gly Glu Gin Pro Phe Phe Thr Met Leu He Ser 
Ala Cys Leu Pro Pro Lys Val Gly Arg Arg Pro Ser Ser Leu *** *** Tyr Gin 
Pro Val Ser Arg Pro Asn Ser Gly Gly Gly Pro Pro Leu Phe Asp Asn He Asn 

CCC GTG TCT CGC CCC CAA ACT GGG GGG. AGG ACC CCC TTC TTT CAG TAA TTA TAA 
1467 1476 1485 1494 1503 1512 

GGG CAC ACA GCG GGG GTT TGA CCC -CCC TCC TGG GGG AGG AAA GTC ATT AAT ATT 

Gly His Arg Ala Gly Val **'* Pro Pro Ser Trp Gly Lys Lys Val He Asn He 
Gly Thr Glu Arg Gly Phe Asp Pro Pro Pro Gly Gly Arg Lys Ser Leu He Leu 
Ala Gin Ser Gly Gly Leu Thr Pro Leu Leu Gly Glu Glu Ser His *** Tyr *** 

Asp *** *** Thr Trp Arg Gly Pro Pro Arg Glu Ser Gin Pro Glu Ser Ser Leu 
He Glu Asp His Gly Gly Gly Leu Leu Ala Asn Gin Ser His Asn Ala Gin Cys . 
Phe Arg' Met Met Asp Val Ala Trp Ser Pro Thr Arg Val Thr Thr Arg Lys Val 

CCT AGA GTA GTA CAG GTG GCG GGT CCT CCC GCA AGA CTG ACA CCA AGC GAA CTG 
1521 1530 1539 1548 1557 1566 

GAA TCT CAT CAT GTC CAC CGC CCA GGA GGG CGT TCT GAC TGT GGT TCG CTT GAC 

Glu Ser His His Val His Arg Pro Gly Gly Arg Ser Asp Cys Gly Ser Leu Asp 
Asn Leu He Met Ser Thr Ala Gin Glu Gly Val Leu Thr Val Val Arg Leu Thr 
He Ser Ser Cys Pro Pro Pro Arg Arg Ala Phe *** Leu Trp Phe Ala *** Gin 

He Asp Ser Pro Ala Pro Ser Ala Pro Thr Ser Ser Ala Met Lys Gly Glu Gly 
Tyr He Arg Leu His Pro Leu Pro Pro His Gin Leu His Trp Lys Glu Lys Glu 
Thr Tyr Gly Phe Thr Arg Ser Leu Arg Thr Asn Phe He Gly Asn Lys Arg Arg 

TCA TAT AGG CTT CCA CGC CCT CTC CGC CCA CAA CTT CTA CGG TAA AAA GGA AGA 
1575 1584 1593 1602 1611 1620 

AGT ATA TCC GAA GGT GCG GGA GAG GCG GGT GTT GAA GAT GCC ATTJTT CTT TCT 

Ser lie Ser Glu Gly Ala Gly Glu Ala Gly Val Glu Asp Ala lie Phe Pro Ser 
Val Tyr Pro Lys Val Arg Glu Arg Arg Val Leu Lys Met Pro Phe Phe Leu Leu 
Tyr lie Arg Arg Cys Gly Arg Gly Gly Cys *** Arg Cys His Phe Ser Phe Ser 
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Ala Thr Val Thr Ala Pro Thr Ser Ser Gly Pro Ala Ala Ala Ser Ser Arg Ala 
Leu Pro Leu Pro Pro Pro Pro Pro Arg Ala Leu Pro Pro Pro Pro Pro Asp Pro 
Trp Arg Tyr Arg His Arg Pro His Val Leu Trp Pro Arg Arg Arg Leu lie Gin 

GGT CGC CAT TGC CAC CGC CCC CAC CTG CTC GGT CCC CGC CGC CGC CTC CTA GAC 
1629 1638 1647 1656 1665 1674 

CCA GCG GTA ACG GTG GCG GGG GTG GAC GAG CCA GGG GCG GCG GCG GAG GAT CTG 

Pro Ala Val Thr Val Ala Gly Val Asp Glu Pro Gly Ala Ala Ala Glu Asp Leu 
Gin Arg *** Arg Trp Arg Gly Trp Tnr Ser Gin Gly Arg Arg Arg Arg lie Trp 
Ser Gly Asn Gly Gly Gly Gly Gly Arg Ala Arg Gly Gly Gly Gly Gly Ser Gly 

leu lie Ala Ala Pro Ala Thr Asp Glu Glu Glu Thr Val Gly Gly Gin He Arg 
Trp Ser Pro Gin Pro Pro Pro Thr Lys Lys Lys Pro Leu Ala Glu Lys Ser Val 
Gly" Leu His Ser Arg Pro Arg His Arg Arg Arg Arg Tyr Arg Arg Arg Pro Tyr 

CGG TTC TAC CGA CGC CCC CGC CAC AGA AGA AGA AGC CAT TGC GGA GGA ACC TAT 
1683 1692 1701 1710 1719 1728 

GCC AAG ATG GCT GCG GGG GCG GTG TCT TCT TCT TCG GTA ACG CCT CCT TGG ATA . 

Ala Lys Met Ala Ala Gly Ala Val Ser Ser Ser Ser Val Thr Pro Pro Thr He 
Pro Arg Trp Leu Arg Gly Arg Cys Leu Leu Leu Arg *** Arg Leu Leu Gly Tyr 
Gin Asp Gly Cys Gly Gly Gly Val Phe Phe Phe Gly Asn Ala Ser Leu Asp Thr 

*** He Gin Phe Arg Phe Phe His Ala Thr Leu He 
Asp Tyr Arg Phe Val Phe Ser Thr Arg Gin Leu Tyr 
Thr Men Asp Ser Phe Ser Leu Leu Ala Ser Tyr Thr Asn 

GCA GTA TAG ACT TTT GCT TTC TTC ACG CGA CAT TCA TAA 5 1 

1737 1746 1755 1764 

CGT CAT ATC TGA AAA CGA AAG AAG TGC GCT GTA AGT ATT 3 1 

Arg His He *** Lys Arg Lys Lys Cys Ala Val Ser He 
Val lie Ser Glu Asn Glu Arg Ser Ala Leu *** Val 
Ser Tyr Leu Lys Thr Lys Glu Val Arg Cys Lys Tyr 
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